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A CONVEYING APPARATUS FOR PLATE-FORM MEMBERS 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to a conveying apparatus for plate-form members such as 
lead frames, substrates, etc. and more particularly to a claw structure that holds lead frames. 

2. Prior Art 

Conventionally, plate-form members, for instance, lead frames and substrates, are 
conveyed by plate-form member feeding mechanisms with both side edges of the plate-form 
members being guided by guide rails disposed so as to face each other in a parallel 
configuration. Such plate-form member conveying mechanisms have an upper claw and a 
lower claw that clamp or hold a plate-form member in between from above and below, a claw 
opening-and-closing mechanism that opens and closes the upper claw and lower claw (or 
moves the upper claw and lower claw toward and away from each other), and a claw feeding 
mechanism that causes the upper claw and lower claw to make a reciprocating motion in the 
conveying direction of the plate-form members. Accordingly, the plate-form members are 
conveyed one pitch at a time by a combination of the opening and closing movement of the 
upper and lower claws by the claw opening-and-closing mechanism and the reciprocating 
motion produced by the claw feeding mechanism in the conveying direction of the plate- form 
members. 

The above system is disclosed in Japanese Patent Application Publication (Kokoku) 
No. 63-56122; and a similar system is disclosed in Japanese Patent No. 2835988 (that 
corresponds to Japanese Patent Application Publication No. 4-294550). 

In the above prior art, the plate-form members are conveyed by being held from above 
and below by metal-made upper and lower claws. In such a structure, in cases where the 
plate-form members are large and heavy (e.g., plate-form members with a width of 40 mm, a 
length of 400 mm and a thickness of 2 mm), conveying errors have occurred at the rate of one 
member in four. In order to prevent such conveying errors, some improvements have been 
made by increasing the size of the clamping surfaces of the upper claw and lower claw or 
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roughening these surfaces. Even in such cases, however, conveying errors have occurred at 
the rate of one member in 16. In cases where the clamping surfaces of the upper and lower 
claws are thus made of metal, there is little friction; as a result, the plate-form members slip. 

Furthermore, in cases where die bonding or wire bonding is performed on the plate- 
form members, the plate-form members are heated by a heating block. There are cases in 
which the plate-form members are warped by this heat, so that the plate-form members cannot 
be held by the entire clamping surfaces of the upper and lower claws. In such cases as well, 
slipping occurs as a result of insufficient friction, resulting in conveying errors. Accordingly, 
in order to prevent conveying errors that involve warped plate-form members, a method is 
used so that the plate-form members are held by the upper and lower claws after warping has 
been eliminated by pressing the plate-form members with a warp-pressing member. 

SUMMARY OF THE INVENTION 

Therefore, the object of the present invention is to provide a conveying apparatus for 
plate-form members that conveys assuredly not only the plate-form members that are free of 
warping but also plate-form members that suffer from warping, and the alignment of the 
clamping surfaces of the upper claw and lower claw is easily accomplished, and the clamping 
plates is easily replaced. 

The above object is accomplished by a unique structure of the present invention for a 
plate-form member conveying apparatus that includes an upper claw and a lower claw for 
clamping a plate-form member from above and below and conveying the plate-form member; 
and in the present invention, each of the upper claw and the lower claw is comprised of: 

a clamping plate made of an elastic material and brought into contact with a 
surface of the plate-form member, and 

a claw holding plate and a claw counter plate that are disposed so as to 
sandwich the clamping plate; and 

the clamping plate and claw holding plate are detachably fastened by bolts to 
the claw counter plate. 

In the above structure, the surfaces of the claw holding plate and the claw counter 
plate that face the leading edge of the plate-form member to be conveyed are formed so that 
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such surfaces protrude toward the leading edge of the plate-form member from the clamping 
plate. 

Furthermore, the elastic material can be a heat-resistant rubber. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a front view of one embodiment of the plate-form member conveying 
apparatus according to the present invention. 

Figure 2 A is a front view of the upper claw (that has substantially the same structure 
as the lower claw), Figure 2B is a right-side view thereof, Figure 2C is a top view, and Figure 
2D is a sectional view taken along the line 2D-2D in Figure 2B. 

Figure 3 A shows from above the manner of aligning the plate-form members, and 
Figure 3B is the sectional view taken along the line 3B-3B in Figure 3 A. 

DETAILED DESCRIPTION OF THE INVENTION 

Embodiments of the present invention will be described with reference to Figures 1 
through 2D. 

As seen from Figure 1, both side edges of the plate-form members 1 are guided by 
guide rails 2 and 3 that are disposed facing each other in a parallel configuration, and a plate- 
form member 1 such as a lead frame is clamped or held and conveyed by an upper claw 10A 
and a lower claw 10B. The upper claw 10A and lower claw 10B are opened and closed (or 
are moved toward and away from each other) by a claw opening-and-closing mechanism (not 
shown) and are conveyed in a conveying direction of the plate-form members 1, i. e. in the 
direction perpendicular to the surface of the drawing sheet of Figure 1 by a claw feeding 
mechanism (not shown). The claw opening-and-closing mechanism and the claw feeding 
mechanism are well known; and therefore, a description of these mechanisms is omitted. 

The upper claw 10A and lower claw 10B have the structures shown in Figures 2 A 
through 2D. The upper claw 10A and the lower claw 10B have more or less the same 
structure; accordingly, in cases where there is a need in the below to distinguish between the 
two claws, the letter "A" will be appended to the symbols assigned to the members of the 
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upper claw 10A, and the letter "B" will be appended to the symbols assigned to the members 
of the lower claw 10B. 

In each of the upper and lower claws 10A and 10B, a clamping plate 1 1 is sandwiched 
between a claw holding plate 12 and a claw counter plate 13 and is fastened in place by bolts 
14 to the claw counter plate 13 in a detachable manner. The clamping plate 1 1 is made of an 
elastic material; and the upper clamping plate 1 1 A and the lower clamping plate 1 1 , 
respectively, come into contact with the upper and lower surfaces of the plate-form member 1, 
thus clamping or holding the plate-form member 1 in between. Furthermore, collars 15 are 
disposed in the insertion portions for the bolts 14 in the clamping plate 1 1 . The clamping 
surface 1 la of the upper clamping plate 1 1 A of the upper claw 10A protrudes downward 
beyond the claw holding plate 12A and claw counter plate 13A. The clamping surface 1 lb of 
the lower clamping plate 1 IB of the lower claw 10B protrudes upward beyond the claw 
holding plate 12B and claw counter plate 13B. The claw holding plates 12A and 12B are 
attached to a claw opening-and-closing mechanism (not shown). 

The elastic material constituting the upper and lower clamping plates 1 1 A and 1 IB is 
heated by a heating block when used in a bonding apparatus. Accordingly, the clamping 
plates 1 1 are preferably a heat-resistant rubber that can be used at temperatures of 150°C to 
300°C. Desirable examples of heat-resistant rubbers include butyl rubber, ethylene-propylene 
rubber, silicone rubber, and fluorine-containing rubber. 

The conveying of the plate-form members 1 is accomplished in the following 
manner: As seen from Figure 1, the upper claw 10A and lower claw 10B are caused to move 
horizontally one pitch by a claw feeding mechanism (not shown) with the upper claw 10A and 
lower claw 1 OB in a closed state. Next, the upper claw 10A and lower claw 10B are opened 
(or moved away from each other in the vertical direction) by the claw opening-and-closing 
mechanism (not shown). Then, the upper claw 10A and lower claw 10B are caused to move 
back horizontally to the original position (or in the opposite direction from the conveying 
direction of the plate-form members 1) by the claw feeding mechanism. The plate-form 
member 1 is thus conveyed by one pitch. 

Since the clamping plates 1 1 A and 1 IB are made of an elastic material, the friction of 
the clamping surfaces 11a and 1 lb is large, and slipping relative to the upper and lower 
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surfaces of the plate-form member 1 is prevented. Thus, no deviations would occur during 
feeding of the plate-form member 1 . In cases where the plate-form member 1 that is being 
conveyed is warped, the clamping plates 1 1 A and 1 IB can undergo elastic deformation so that 
the plate-form member 1 is held by the entire surfaces of the clamping surfaces 1 la and 1 lb. 
Thus, slipping on the clamping surfaces 11a and 1 lb would not occur. Actual tests done by 
the inventors indicate that no conveying errors occurred in conveying 128 plate-form 
members. Since as described above the clamping surfaces 11a and 1 lb of the clamping plates 
1 1 A and 1 IB undergo elastic deformation when the clamping plates 1 1 A and 1 IB hold the 
plate-form members 1, the alignment of the clamping surfaces 11a and lib can easily be 
accomplished, and the alignment time can be shortened. 

The durability of the heat-resistant rubber is inferior to that of a metal. Accordingly, 
by taking the structure in which the clamping plates 1 1 are sandwiched by the claw holding 
plates 12 and claw counter plates 13, and the clamping plates 1 1 are fastened in place by bolts 
14 as in the shown embodiment, it is possible to replace only the clamping plates 11, and 
costs can be reduced. 

As described in Japanese Patent Application Publication (Kokoku) No. 63-56122 cited 
in the Prior Art section above, there are cases in which a positioning needs to be made for 
plate-form members 1 using the upper and lower claws when the plate-form members 1 are 
fed out from a loader (not shown). In the shown embodiment, in order to perform such 
positioning of the plate-form members 1, as best seen from Figure 2C and Figures 3 A and 3B, 
the surfaces of the claw holding plate 12A and claw counter plate 13A of the upper claw 10A 
that face the tip end or the leading edge 1 A of the plate-form member 1 (horizontally) 
protrude further toward the tip end or the leading edge of the plate-form member 1 than the 
clamping plate 1 1 A and clamping plate 1 IB; and likewise, the surfaces of the claw holding 
plate 12B and claw counter plate 13B of the lower claw 10B that face the tip end or the 
leading edge 1 A of the plate-form member 1 (horizontally) protrude further toward the tip end 
or the leading edge of the plate-form member 1 than the clamping plate 1 1 A and clamping 
plate 1 IB. With this structure, the tip end or leading edge 1 A of the plate-form member 1 is 
accurately aligned when it comes into contact with the claw holding plate 12A and claw 
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counter plate 13 A of the upper claw 1 1 A and/or the claw holding plate 12B and claw counter 
plate 13B of the lower claw 1 IB. 

More specifically, as seen from Fig. 3, when the plate-form member 1 is to be aligned, 
the claw holding plate 12A and claw counter plate 13A of the upper claw 10A are lowered so 
that these plates are positioned in the conveying path of the plate-form member 1, and the 
plate-form member 1 fed out from the loader is aligned when the tip end or the leading edge 
1 A of this plate-form member comes into contact with the claw holding plate 12A and claw 
counter plate 13A of the upper claw 10A. It goes without saying that the lower claw 10B can 
be raised so that the alignment of positioning of the plate-form member 1 is done by the claw 
holding plate 12B and claw counter plate 13B of the lower claw 10B. 

Of course, in cases where alignment the plate-form members 1 is not performed by the 
upper claw 10A and/or the lower claw 10B, the surfaces of the claw holding plate 12A and 
claw counter plate 13A of the upper claw 10A and claw holding plate 12B and claw counter 
plate 13B of the lower claw 10B can be formed flush with the surfaces of the clamping plate 
1 1 A and clamping plate 1 IB. 

In the above embodiment, the clamping plates 1 1 A and 1 IB are formed entirely from 
an elastic material. However, it is also possible to form only the clamping surfaces 1 la and 
1 lb from an elastic material. 

As seen from the above, in the conveying apparatus for plate-form members of the 
present invention that includes upper and lower claws for holding plate-form members in 
between from above and below and conveys the plate-form members, the upper claw and the 
lower claw each comprise a clamping plate which is made of an elastic material and comes 
into contact with a surface of the plate-form member, and a claw holding plate and claw 
counter plate that are disposed so as to sandwich the clamping plate, and the clamping plate 
and claw holding plate are fastened by bolts to the claw counter plate in a detachable manner. 
Accordingly, not only plate-form members that are free of warping but also plate-form 
members that are warped are conveyed securely. In addition, alignment of the clamping 
surfaces of the upper claw and lower claw can easily be accomplished, and replacement of the 
clamping plates is also accomplished easily. 
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